Our own results are consistent with the work of Sterling and Myant. It will be seen that in the dog extracellular fluid appears to contain total proteins that are 30-45 % of those of serum and these are fairly constant for any one individual. It is known that albumin leaks from the circulation to be returned by the lymphatic system, and Wasserman & Mayerson (1951) estimated the rate in resting dogs to be 0.1 % per min. They noted that the rate of loss of globulin was lower, for globulin has a larger molecule which is longer than that of albumin (Cohn et al. 1944) .
There is also little doubt that the levels of potassium and chloride in serum differ significantly from those in tissue cage fluid; so we must believe that these highly significant differences in concentrations are distinguishing features of the extracellular tissue fluid. This may be an example of the Gibbs-Donnan effect (Fruton & Simmonds 1958) due to the net electric charge of proteins causing an unequal distribution of diffusible ions between blood and tissue fluid and it does infer that there may be a pH difference between the two fluids. In a limited series of estimations in our dogs, such differences have been noted. Fruton & Simmonds (1958) also pointed out that, although the Gibbs-Donnan effect may play some part, it should be stressed that living cells represent dynamic systems in which the energy for the maintenance of a concentration gradient is derived from intracellular chemical reactions.
The dynamic state of tissue cage fluid is further demonstrated by the movement of sodium and albumin. When radioactive sodium is injected intravenously it can be recovered from tissue cages within 30 minutes. Indeed, the concentration of sodium in tissue fluid rises steadily and may exceed that of blood because sodium in the latter fluid is presumably being excreted by the kidney and there may be some pooling in the tissue cage. When sodium is injected into a tissue cage it can be recovered from blood and from other tissue cages also within 30 minutes. This is perhaps what one would expect from a molecule of such small size (24). But when a larger molecule (of 75 000) such as albumin is used the results are similar but the rate of transfer is slower. Again there appears to be a dynamic relationship between blood and tissue cage fluid, indicating that the latter is in continuity with the body extracellular fluid space. The experiments with inulin, also a large molecule, would seem to confirm this.
Tissue Cage Fluid
All the evidence presented so far would suggest strongly that the fluid within a tissue cage is not an inactive collection of fluid but is representative of body interstitial fluid, a river not a pool. We can therefore define interstitial fluid as that fluid which is found between and around tissue cells and describe its nature. Tissue fluid has subatmospheric pressure, a concentration of less than half the total protein found in serum but a level of chloride higher and of potassium lower than in blood serum, and an oxygen gas tension at arterial blood level. In malignant disease lymphography is a diagnostic tool in the broadest sense. It helps with the initial diagnosis, to establish the extent of spread and to monitor the efficacy of treatment. It enables the surgeon to do a more effective lymphadenectomy and it helps in giving warning of recurrence or further spread of the disease.
The technique is simple; most patients without cedema can have lymphography done under local anesthesia as outpatients and in experienced hands, with proper patient selection and control of the injection, complications are rare.
During lymphography there is a rapid increase in the size of the node as it fills with lipiodol. The lipiodol becomes evenly distributed throughout the node, giving an even granular appearance. Over the next few months the contrast medium is absorbed and the node becomes progressively smaller on serial X-rays, the radiographic pattern becoming spotty. The lipiodol will normally have cleared from the lymphatics at 24 hours and any departure from the normal pattern or from this normal behaviour must be looked upon with suspicion.
In malignant disease there are two basic alterations of pattern. The first is the filling defect of a secondary deposit. Only the normal glandular tissue takes up the contrast medium; the deposit does not and it appears as an expanding negative shadow compressing a rim of normal node around it. The second basic pattern in malignant disease is that seen usually in the lymphomas where there is a diffuse upset of pattern throughout the node giving a reticular appearance. There are, however, exceptions. The lymphomas can mimic secondary deposits and secondary deposits can produce a pseudolymphoma appearance and both in turn can be mimicked by benign conditions. So an abnormal pattern will be decisive only in the gross case and any attempt to make a definite diagnosis on the 24 hour films in all cases is inviting inaccuracy. Those which appear normal and those in which there is genuine doubt (about 20 %) must be watched. There is no such thing as a normal lymphogram until it has been assessed on follow up. This is logical when one considers that the earliest sign of involvement of a node by lymphoma is slight increase in size, with no change in pattern, and also that all deposits start as small deposits and in all lymphograms small filling defects, some more suspicious and others less so, can be seen.
There are other signs which tend to increase our index of suspicion, such as persistence of contrast medium in the lymphatics after twentyfour hours, increased density of nodes, and nodes opacifying in unusual numbers or in unusual places, but these are only pointers to possible involvement (Macdonald et al. 1968 ). Tumours in nodes grow, but areas of fat, fibrous tissue and the normal hilum which have been described as confusing factors do not. However, nodes also react to infection by enlarging and so the possibility of active infection must be excluded. Sequential radiographs allow a close check to be kept on the retroperitoneal nodes which are normally otherwise inaccessible. If active nodes are found then serial films allow a good assessment of the efficacy of treatment. If these do not show reduction in size some other action can be taken.
If a lymphadenectomy has to be done it is a considerable help to the surgeon to have a lymphogram beforehand and X-ray control on the table.
We have attempted to analyse the results of lymphography in malignant disease and also attempted to assess its accuracy as a diagnostic tool.
In renal carcinoma at the time of diagnosis of the renal tumour 47 % of our patients already had involved nodes (Macdonald 1970) . In carcinoma of the bladder 35% of patients at the time of diagnosis of the tumour had positive nodes and the incidence is very much higher in the later cases where secondaries are already suspected (Macdonald 1970) .
In carcinoma of the uterus 34% in the cervix and 19% in the body show positive nodes at the time of diagnosis (Douglas et al. 1972) . For testicular tumours we have found positive paraaortic nodes in a third of the patients with seminoma and in just over half of those with teratoma. These findings are important because the philosophy of treatment of these tumours since 1962 at the Royal Marsden has depended on the lymphographic findings. In carcinoma of the ovary 18 % show involved nodes, half of these para-aortic and half pelvic (Douglas et al. 1971) .
It is in the lymphomas that lymphography has probably had its widest application in malignant disease. This one investigation, lymphography, will change the staging in 25% of early cases of Hodgkin's disease. Recently in 32 patients with Hodgkin's disease who had a splenectomy and node biopsy, 17 negative and 15 positive, the biopsy confirmed our preoperative lymphographic opinion.
The only absolute assessment of accuracy is the histological examination of a node while it still has diagnostic amounts of contrast medium in it. These are, of course, very difficult to come by but in other cases, by assessing the subsequent clinical course of the patients, we can get a reasonable idea of accuracy. We have published an estimate of accuracy in tumours of the kidney and bladder (Macdonald 1970) , the ovary (Douglas et-al. 1971 ) and the uterus (Douglas et al. 1972). Lymphography is as simple and safe as any other contrast examination, its accuracy as a diagnostic technique is high and in our present state of knowledge it is not only useful but an essential investigation in many cases of malignant disease.
